CONDITIONAL ACCESS SYSTEM OF CATV 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a CATV conditional access 

system in which digital programs are provided in a batch mode from 
a single digital head end to a plurality of areas, 

2. Description of the Related Art 

Very recently, community antenna television sysetms (CATVs) 
llO are popularized while multi-media have been developed. 
= As indicated in Fig. 8, this conventional CATV system is 

arranged as follows. That is, an analog head end (control center) 
L 1 is installed in each of areas, terminals 2 set into homes of 

% subscribers are connected via cables 3 to this analog head end 
ri5 1, and then an analog picture signal (video/audio signal) is 
: distributed from this analog head end 1 to the respective terminals 

^ 2 via a predetermined picture frequency channel. 

Contrary to such an analog CATV system, a digital CATV system 

will be popularized, because of various needs, for instance, 
20 multi-channel broadcasting system, video-on-demand (VOD) , and 

bidirectional communications . 

While such an analog CATV system is transferred to a digital 

CATV system, in the case that an operation station of an existing 

analog CATV system starts a digital CATV broadcasting service, 
25 this operation station is required to commence distributions of 

digital picture signals without interrupting the distribution 

services to the subscribers which presently receive the existing 
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analog broadcasting programs - 

To meet such a need, the applicant of the present application 
has proposed such a novel digital integration type CATV system 
as shown in Fig. 6, since the investiment amount required in such 
5 a case that the operation station of the existing analog CATV 
system is transferred from the analog CATV system to the digital 
CATV system is reduced, and further, the problem such as the 
installing space occurred when the digital CATV system is newly 
installed is solved. Accordingly, the present analog CATV system 
tOlO can be smoothly transferred to the digital CATV system. 

1 In this digital integration type CATV system, one digital 
^ head end 10 is installed with respect to a plurality of analog 

2 head ends lA, IB and IC, and then this digital head end 10 will 
supply digital programs in a batch mode to the respective analog 

Jl5 head ends lA, IB and IC. The plural analog head ends lA, IB and 

s 

2 IC are installed in the respective areas A, B and C where the 

Q existing analog CATV system has been constructed. 

Then, picture signals of digital programs transmitted from 
this digital head end 10 are distributed by the respective analog 
20 head ends lA, IB and IC via the cables 3 to the respective terminals 
2 provided in the areas, in combination with the analog programs 
distributed from these analog head ends lA, IB and IC, while using 
an empty channel thereof. 

In this case, as to an MPEG TS (Transport Stream) used to 
25 transmit a picture signal of a digital program, picture signals 
of plural channels are usually multiplexed on a single stream. 
As a result, in the above-explained so-called "digital 
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integration type CATV system", when the digital head end 10 
provides the digital programs in a batch mode, even if the 
structures of the digital programs are different from each other 
in the respective areas, then the same digital programs having 
the different program structures would be distributed to all of 
these areas A, B and C, as illustrated in Fig. 7. 

As a consequence, when a digital integration type CATV system 
is accomplished, structures of digital programs should be unified 
in each area. Also, even when the structures of the digital 
programs are not unified, since such a digital program which is 
not provided in each of the areas is distributed from each of the 
analog head ends to terminals, the following problem necessarily 
occurs. That is, only uniform services of the digital programs 
can be allowed to be provided in the respective areas. 



The present invention has been made to solve the above- 
explained problem in the conventional CATV system in which the 
digital programs having the different program structures are 
provided in a batch mode from the digital head end to a plurality 
of areas. 

In other words, the present invention has an object to 
provide such a CATV conditional access system capable of providing 
independent program structures of digital programs in each of 
areas even in such a case that a digital head end provides the 
digital programs having different program structures to a 
plurality of areas. 



To achieve the above-explained object, according to the 
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invention, there is provided a CATV conditional access system 
cow^rising a digital head end for transmitting picture signals 
of oigital programs in a batch mode to terminals provided in a 
plur^ity of areas, wherein the digital head end transmits both 
an area code every area and program data to the terminals employed 
in the plurality of areas, the area code being used to recognize 
such an aorea to which each of the terminals belongs, and digital 
programs of not-yet-provided services in the respective areas 
being indicated every area in the program data, and each of the 
terminals identifies the area code with the program data so as 
to exclude aXpicture signal of a digital program of a not- 
yet-provided service in such an area to which the teinuinal belongs, 
from the picture^ignals of the digital programs transmitted from 
the digital head\end. 

Further\ according to the invention, there is provided a CATV 
conditional aacess method comprising the steps of: providing a 
digital head CTid for transmitting picture signals of digital 
programs to terminals provided in a plurality of areas; 
transmitting botVi an area code every area and program data to the 
terminals employed in the plurality of areas, the area code being 
used to recognize\ such an area to which each of the tenainals 
belongs, and digitau programs of not-yet-provided services in the 
respective areas bemig indicated every area in the program data; 
and identifying the a:nea code with the program data so as to exclude 
a picture signal of a digital program of a not-yet-provided service 
in such an area to whick the terminal belongs, from the picture 
signals of the digital programs transmitted from the digital head 



4 




Fig. 1 is a system structural diagram for showing an example 
of an embodiment of the present invention. 
5 Fig. 2 is a conceptional diagram for explaining setting 

operation of a terminal in this example. 

Fig. 3 is a list table for indicating digital channels of 
not-yet-provided services in this example. 

Fig. 4 is a block diagram for representing an arrangement 
iifl 10 of a digital head end and an arrangement of an analog head end 
^ employed in the system of the present invention. 

u= Fig. 5 is a circuit diagram of a digital terminal employed 

J in the system of the present invention. 

1=^ Fig. 6 is a system structural diagram for indicating an 

J 15 example of a digital integration type CATV. 

t" " " 

y Fig. 7 is a system structural diagram for showing an example 

G of a transmission format of a digital program in this digital 

integration type CATV. 

Fig. 8 is a system structural diagram for the conventional 
20 example. 

mm i hKjy PE SCIRIP TI QN Q F the PR S FSRfigP fix b qpi m s nt 
Referring now to the drawings, a preferred embodiment of the 
present invention will be described more in detail. 

Fig. 1 is a system structural diagram for representing an 
25 example of a CATV conditional access system according to an 
embodiment of the present invention. 

In Fig. 1, a digital head end 10 transmits a digital picture 
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signal to analog head ends lA, IB and IC of the respective areas 
A, B and C . This digital head end 10 transmits the digital picture 
signal to the respective areas A, B and C in a batch mode. In 
this example, as to the digital picture signal, signals of three 
5 channels (500ch, 600ch and 700ch) are multiplexed on a single 
stream of MPEG TS . 

Since the digital picture signal transmitted from this 
digital head end 10 is modulated by way of QAM, this digital picture 
signal can be distributed to the respective terminals provided 

10 within the areas A, B and C, without being processed in the analog 
head ends lA, IB and IC of the respective areas A, B and C. 

At this time, in such a case that program structures of 
digital programs to be supplied to subscribers are different from 
each other in the respective areas A, B and C, each of the analog 

15 head ends lA, IB and IC cannot exclude only a digital picture signal 
of such a channel which is not provided in this area from a 
plurality of channels. These plural channels are multiplexed on 
a single stream of MPEG TS and then are transmitted from the digital 
head end 10. However, each of these analog head ends lA, IB and 

20 IC distributes digital programs of all channels to the terminals. 

As a consequence, in this CATV conditional access system, 
since the terminals are set every areas A, B and C are set, such 
a digital picture signal of a channel which is not provided in 
the respective areas A, B and C may be excluded. 

25 Fig. 2 and Fig. 3 are conceptional diagrams for explaining 

a filtering operation performed on a terminal side of each of these 
areas. This filtering operation is to exclude a picture signal 
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of a digital program which is not provided. 

^This filtering operation is generalized by. CPUs contained 
in the respective terminals. 

In Fig. 2, while the digital head end 10 firstly uses a data 
ch prepared for a data transmission, this digital head end 10 
transmits EIMM (Entitlement Management Message) data to the analog 
head ends lA, IB and IC of the respective areas A;. B and C. Each 
of these terminals receives this EMM data from each of the analog 
head ends lA, IB and IC. 

Thi^EMM data contains an area code "a" indicative of each 
^f relatedVbelonging) areas . Each of the terminals may recognize 
the own rented area by storing this area code "a". 

Then, as indicated in Fig. 3, while the digital head end 10 
further uses a video ch so as to transmit a picture signal, this 
digital head end 10 transmits NIT (Network Information Table) data 
to the analog head ends lA, IB and IC, whereas each of the terminals 
receives this NIT data via the respective analog head ends lA, 
IB and IC. 

Now, in a digital broadcasting system using the transport 
stream (TS) of theMPEG-2, as data used in this broadcasting system, 
a PES packet is used. That is, an elementary stream in which both 
a video and an audio are digitally coded is processed in a packet 
form in this PES packet. 

The coding process operation is standardized based upon 
program specific information (PSI) . . This program specific 
information (PSI) is constituted by a program association table 
(PAT) , a TS program map table (PMT) , a network information table 
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(NIT), and an access table with a condition (CAT) . 

Among these tables, in the NIT, the following information 
is described, namely, frequency information and channel 
information used to switch a digital program and a channel, and 
5 information used to separate a multiplexed PES packet. 

A list table "b" is contained in this NIT data, and this list 
table "b" indicates a digital ch (channel) of a not-yet-provided 
service every area. 
^ This list table "b" of the not-yet-provided services is 

'^10 arranged in such a manner that digital ch-display ntambers of 
=C digital programs which are not provided in the respective areas 

are listed up in each of these areas A, B and C among the digital 
programs transmitted from the digital head end 10. 
p A terminal of each of these areas A, B and C identifies this 

2 15 list table "b" of the not-yet-provided service digital ch with 
respect to a preset area code "a", and then prohibits a monitor 
to display thereon the picture of this digital program of the 
not-yet-provided service digital ch with respect to the picture 
signals to which the corresponding digital ch display nijmbers are 
20 attached among the picture signals of the digital programs 
transmitted from the digital head end 10 by employing the following 
means. For instance, a means which does not perform a 
demultiplexing operation employed in an MPEG TS demultiplexer 
mounted on each of the terminals may be employed. 
25 It should be noted that as to electronic program guide (EPG) 

information provided from the digital head end 10 with respect 
to this digital program, such electronic program guide 
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infomnation related to a digital program of a not-yet-provided 
service digital ch every area is excluded on the terminal side 
in a similar manner so as not to be displayed on the monitor. 

Fig. 4 schematically indicates an arrangement of an analog 
5 head end and a digital head end. 

In Fig. 4, the digital head end 10 is so arranged that digital 
picture signals supplied from a plurality of receiving devices 
(IRD) 10a are multiplexed by a multiplexing device 10b, and then, 
this multiplexed signal is QAM-modulated by a QAM modulator 10c. 
10 A preselected number of digital picture signal distribution 

systems are constructed in a proper manner. This digital picture 
signal distribution system is arranged by the IRD 10a, the 
multiplexing device 10b, and the QAM modulator 10c. 

Next, a description will now be made of a structure of a data 
15 signal containing EPG information. 

The EPG information is received by an EPG receiving device 
lOd. The EPG information is regularly, or irregularly supplied 
from an EPG providing company 11. 

On the other hand, a data generating device lOe generates 
20 other data such as conditional access information. 

Then, a multiplexing device lOf multiplexes the EPG 
information derived from the EPG receiving device lOd and the 
various sorts of data generated from the data generating device 
lOe, and this multiplexed signal is QAM-modulated by a QAM 
25 modulator lOg. 

Both the- digital picture signal and the data derived from 
the QAM modulators lOc and lOg are mixed with each other by a mixer 
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lOh, and then, the mixed data is transmitted through separate 
channels to the analog head ends lA and IB, respectively. 

It should be noted that as previously described, both the 
digital picture signal and the data are multiplexed based upon 
5 the MPEG-2 standard. 

In the analog head end lA of the area A, for example, a local 
broadcasting signal is outputted from an analog picture signal 
generator la, this local broadcasting signal is modulated by a 
modulator lb, and furthermore, data such as fee information 
10 generated by a data generating device Ic is analog-modulated by 
a modulator Id. 

These analog picture signal, the data derived from the 
modulator Id, and both the digital picture signal and the data 
derived from the digital head end 10 are mixed with each other 
15 by a mixer le, and then, the mixed signal/data is distributed to 
the respective terminals 2 . 

It should also be noted that the analog head end IB of the 
area B is constructed of a similar arrangement. 

With respect to the single digital head end 10, a plurality 
20 of analog head ends lA and IB located in each of these areas are 
connected. Both the digital picture signal and the data, which 
are transmitted from the digital head end 10, are sent to the analog 
head ends lA and IB arranged in each of these areas A and B. Then, 
these digital picture signal and data are distributed via the 
25 respective analog head ends lA and IB to the respective terminals 
2 connected to the analog head ends lA and IB in combination with 
the analog signal. 
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Fig. 5 is a schematic block diagram for indicating an 
arrangement of a digital terminal of each of the areas A, B and 
C. The digital terminal receives a picture signal of a digital 
program transmitted from the digital head end 10 in the 
above-explained CATV conditional access system. 

lA Fig. 5, the picture signals of the analog picture signal 
series dVstributed from the analog head ends lA, IB and IC, and 
urther, tilhe picture signals of the digital picture signal series 
which are tVansmitted via the analog head ends lA, IB and IC from 
the digital \ead end 10 are distributed from a cable 3 to a tuner 
20 for program and also to another tuner 21 for data. 

Then, after the picture signal of the analog picture signal 
series which is entered into the program tuner 20 is processed 
by an analog picture signal processing circuit 22A, a video signal 
and an audio signal of this processed picture signal are outputted 
to a video output circuit 23 and an audio output circuit 24, 
respectively . 

lla the analog picture signal processing circuit 22A, an 
analog picture IF signal of the NTSC system outputted from the 
program tWer 20 is demodulated by an NTSC demodulator, and when 
the analogXpicture signal transmitted from the analog head end 
11 is scrabbled, this scrambled analog picture signal is 
descrambled way of an analog descramble circuit, and thereafter 
the descrambled analog picture signal is entered into a 
CPU/Decoder 25 provided at a post stage. 

Also, the picture signal of the digital picture signal series 
is processed by a digital picture signal processing circuit 22B, 
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and thereafter, the processed digital picture signal is inputted 
to the CPU/Decoder 25. 

In the digital picture signal processing circuit 22B, the 
digital picture IF signal which is QAM-modulated is dovm- 
converted by an IF downconverter, and then, the dovm-converted 
digital picture IF signal is demodulated by a QAM demodulator. 

Then, in such a case that the digital picture signal which 
is transmitted from the digital head end 10 is scrambled, this 
scrambled digital picture signal is descrambled by a digital 
descramble circuit. Thereafter, a transport stream (TS) of 
MPEG-2 is demultiplexed by a TS-demultiplexer, and the 
demultiplexed transport stream is entered to the CPU/Decoder 25 
provided at the post stage. 

Both the digital video signal and the digital audio signal 
derived from this CPU/Decoder 25 are supplied via a video 
converting circuit 2 6 and an audio converting circuit 27 to the 
video output circuit 23 and the audio output circuit 24. 

On the other hand, a digital data signal such as EPG which 
is inputted into the data tuner 21 is processed by a digital data 
signal processing circuit 22C . Thereafter, the processed digital 
data signal is entered to the CPU/Decoder 25. From this 
CPU/Decoder 25, the processed digital data signal is supplied via 
the video converting circuit 2 6 and the audio converting circuit 
27 to the video output circuit 23 and the audio output circuit 
24, respectively. 

Similarly to the digital picture signal processing circuit 
223, in the data signal processing circuit 22C, the digital data 



IF signal which is QAM-modulated is down-converted by an IF 
downconverter, and then, the down-converted digital data IF 
signal is demodulated by a QAM demodulating unit. 

Then, a TS-demultiplexer demultiplexes various sorts of data 
such as EPG data, which is multiplexed on the transport stream 
(TS) in accordance with the MPEG-2 standard. The demultiplexed 
data is entered to the CPU/Decoder 25 provided at the post stage. 

It should also be noted that in Fig. 5, reference numeral 
28 denotes a conditional access managing unit; 29, an IC card I/F; 
30, a display unit for displaying a channel or the like; 31, an 
operation key input unit; and 32, a remote controller receiving 
unit . 

Then, the above-explained list tables "b" of the not- 
yet-provided service digital ch are stored into the CPU/decoder 
25 respectively, and are contained in the area code "a" and the 
NIT. This CPU/Decoder 25 controls the MPEG TO demultiplexer 22Ba 
for constituting the digital picture signal processing circuit 
22B in such a manner that this MPEG TC demultiplexer 22Ba does 
not perform the demultiplexing operation with respect to the 
picture signal of the not-yet-provided service digital ch by 
identifying the area "a" with the list table "b". 

As previously explained, since the picture of the not- 
yet-provided service digital program is not completely displayed 
on the monitor in each of these areas A, B and C, the viewers need 
not recognize presence of such a digital program of the not- 
yet-provided service. Accordingly, there is no risk that the 
viewers propose to monitor such a digital program of the not- 




yet-provided service . 

Similarly to the above-explained information, as to the EPG 
information related to the digital program of the not-yet- 
provided service, the CPU/Decoder 25 controls the MPEG TC 
5 demultiplexer 22Ca which constitutes the digital data signal 
processing circuit 22C in such a manner that this MPEG TC 
demultiplexer 22Ca does not perform the demultiplexing operation 
of the EPG information. 
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